Polysialic acid: versatile modification of NCAM, SynCAM 1 and neuropilin-2.
The glycan polysialic acid is well-known as a unique posttranslational modification of the neural cell adhesion molecule NCAM. Despite remarkable acceptor specificity, however, a few other proteins can be targets of polysialylation. Here, we recapitulate the biosynthesis of polysialic acid by the two polysialyltransferases ST8SIA2 and ST8SIA4 and highlight the increasing evidence that variation in the human ST8SIA2 gene is linked to schizophrenia and possibly other neuropsychiatric disorders. Moreover, we summarize the knowledge on the role of NCAM polysialylation in brain development gained by the analysis of NCAM- and polysialyltransferase-deficient mouse models. The last part of this review is focused on recent advances in identifying SynCAM 1 and neuropilin-2 as novel acceptors of polysialic acid in NG2 cells of the perinatal brain and in dendritic cells of the immune system, respectively.